In this short note, we describe one of the long-standing open problems in algebraic coding theory, i.e., whether there exists a binary self-dual [72, 36, 16] code.
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C(x + y, i(x − y)),
where i = √ −1. This additional relation gives a further restriction on a possible weight enumerator of a binary self-dual code, often proving the nonexistence of a putative binary self-dual code [1] . Using C(x, y) and S(x, y) in a sophisticated way, Rains [11] derived a tight upper bound on the minimum distance of a binary self-dual code. More precisely, if C is a binary selfdual code of length n with minimum distance d then d ≤ 4 n/24 + 4 except when n ≡ 22 (mod 24), in which case d ≤ 4 n/24 + 6 (see [11] ). Further if C is a Type I code of length n ≡ 0 (mod 24), then d ≤ 4 n/24 + 2. A Type I self-dual code whose minimum distance d attains this bound is called extremal. A Type II code of length n with minimum distance d = 4 n/24 + 4 is called extremal.
It has been one of important problems in coding theory to find (binary) extremal self-dual codes (see [5] for recent results on extremal self-dual codes over GF (2) , GF (3), GF (4), Z 4 , GF (2) + uGF (2), and GF (2) + vGF (2)), due to their connection with other mathematical areas including designs, lattices, and modular forms [10] , [8] .
In particular, one of the most famous open problems is the following.
Problem : Does there exist a Type II [24k, 12k, 4k
We note the following results. Another attack is to construct codes related to C(3). The existence of C (3) Table. A recent attempt to construct C(3) was made by Dougherty, Kim, and Sole [2] by considering double circulant codes based on strongly regular graphs and doubly regular tournaments.
In [7] . This motivates an active search for more skew Hadamard matrices of order 72.
Monetary Prizes
As far as we know, the existence of C (3) The following monetary prizes were announced in the Yamagata conference, October, 2000, and at WCC2001 in Paris.
• S.T. Dougherty offers $100 for the existence of C(3).
• M. Harada offers $200 for the nonexistence of C(3).
The prize is awarded only once and the result must be published in a refereed reputable mathematics journal. All decisions about the prize are decided by those offering the prize.
